quantum size effects, to a huge change of the surface area of the objects.
In this issue, we shall first focus on the role of the interface during the synthetic process. The review by Pascu et al. aims at presenting the possibilities of surface nano-engineering using versatile approaches, such as supercritical fluid processes. Two main routes of nanostructuration, each containing three concepts, are discussed: the supercritical fluid chemical deposition (SFCD) performed in batch mode and the continuous supercritical fluid synthesis (CSFS). The challenges in nano-engineering they describe are the ability to tune the nano-object characteristics (size, distribution, composition, surface chemistry) and to have a good control on the possible synergy created at the interfaces, especially in the case of complex multifunctional materials. In this respect, the surface nano-engineering goes hand in hand with the creation of interfaces between nano-objects -either inorganic or hybrid ones.
Another fundamental issue concerning the synthetic aspect is addressed by Gouné et al. who deal with the precipitation of nanoparticles from a supersaturated solid solution and how this is a key point to understand and control the formation of nanostructures as well as their physical properties, such as conductivity, mechanical, thermoelectric, and magnetic behavior. They show that for designing nano/microstructures in steels, mainly for automotive applications, it is essential to describe the time evolution of the precipitation state, including both the nucleation and growth processes. They focus on the homogenous precipitation of carbonitride nanoparticles in α-ferrite and discuss the interfacial process, the evolution with time of both carbon and nitrogen into the precipitates as well as the effects of supersaturation and spatial distribution. The involved mechanisms are also discussed from a theoretical point of view, and some major results are illustrated by newly developed experimental methods.
Another interesting aspect of the interface in materials concerns their properties. It is first illustrated by Yue et al.'s paper which focuses on the emergence of twodimensional (2D) materials with atomic-layer structures such as graphene and MoS 2 to substitute silicon-based micro/nano-electronics. In these systems, the thermal transport across the atomic-layer interface is essential to the heat dissipation of 2D materials. Yue et al. show how the understanding of interfacial thermal transport is important, even if the characterization is very challenging due to the limitations for temperature/thermal probing of these atomic-layer structures. The authors emphasize the Raman-based technology for nm and sub-nm temperature differential characterization and present physical understanding through theoretical analysis and molecular dynamics. Challenges as well as opportunities in the thermal transport study of atomic-layer structures are discussed.
The role of interface in other 2D layered hybrid organic-inorganic functional structures is then presented by Rabu et al. who discuss a series of results concerning the design of magnetic and multiproperty systems derived from hybridization of layered transition metal hydroxides. Hybrid materials of general formula M 2 (OH) 3 A (M = Co, Cu, Ni, Zn, … and A = NO 3 -, OAc -, alkylcarboxylates, peptides, metal complexes…) with original magnetic properties are reviewed with a description of the mechanism of interaction and the structural factors influencing their magnetic properties. Grafting and immobilizing complex anions into the interlamellar space give rise to new functionalities. These systems proved to be very good models for the understanding of the correlations between the structure of hybrid systems and their physical properties. The interface between the organic and inorganic components, i.e. chemical bonding, charge density, or local pressure, is essential for the control of the properties of multifunctional hybrid systems.
The last part of this issue deals with the role of the interface in applications such as nanomedicine and imaging. The control of interface is a key point in medicine, to revolutionize the field of both diagnosis and therapy. The design of nanoparticles (NPs) and their interface with biological media would indeed provide a real progress in temporal and spatial site local therapy and imaging. Walter et al. discuss here the challenges concerning the design of specific organic coatings, their grafting to the surface of NPs, as well as the strategies to preserve the properties of both NPs and molecules. In a final review paper by Kostopoulou and Lappas, a state of the art of the use of magnetic particles with optimized nanoscale dimensions as building blocks to generate colloidal nanocrystal assemblies with controlled size, welldefined morphology, and tailored properties is presented. The authors discuss, among others, the recent advances concerning the directed aggregation of inorganic nanocrystals into cluster-like entities and the enhanced physical properties of iron oxide nanoclusters and their emerging collective magnetic response. They also point out the current progress in both experiment and theory to evaluate the strength and the role of interface and intra-and intercluster interactions in view of the spatial arrangement of the component nanocrystals. Finally, the authors point out the engineering of the nanoclusters' magnetic characteristics, including their surface functionality, as well as their use in nanomedicine, photonics, and catalysis.
